a subsequent in-home assessment for the presence of healthy and unhealthy foods among 85 families with a child between the ages of 3 and 8 years. Boles et al. [18] developed an in-home observational assessment tool to compare the differences in more than 20 home food and drink items based on their availability, accessibility and readiness to eat between healthy weight and obese preschoolers. The results from 82 families suggested that homes of obese children were less likely to have fresh vegetables available, whereas, parents of healthy weight preschoolers provided children more access to healthier foods and made fruits and vegetables more readily to eat. The Home Food Inventory survey developed by Fulkerson et al. [19] assessed home food availability of 13 major food categories and ready access to foods in the kitchen and the refrigerator. In their study, the Home Food Inventory survey was completed by both the research staff and the study participants. The results demonstrated high kappa scores and correlations between participants' and staff's reports on foods in the home [19] . Given the consideration that entering private households and conducting an inventory of foods in the homes may create potential participant and researcher burden and inconvenience, having a home food assessment tool that can be independently completed by the participants appears necessary.
While the existing food inventories have categorized wide ranges of foods in the home related to availability, accessibility, and readiness to eat [17] [18] [19] , few tools, however, have been developed to examine the visibility of foods. Food visibility refers to food that is on the countertops, top of refrigerators, or a person is able to see the food when opening the refrigerator and freezer without moving any items, which may increase the attention to food and influences the amount and type of food eaten at home [20] . Research suggest that foods that are preferred by a child in a visible place in the home are more likely to lead to a greater consumption of that food [21] . In a study with 90 overweight adults who participated in a six-month weight loss program, the researchers found that participants who removed visible foods from their countertops, living room tables, and kitchen tables were more likely to consume fewer calories and lose weight compared to those who didn't [22] . Wansink et al. [20] reported that although participants ate more, they tended to underestimate the amount they had consumed when foods like candies were visible and proximate. On the other hand, a basic availability bias may cause people to overestimate the incidence or quantity of food items that they consider more available or relevant in their memories [23] . Therefore, taking visibility of foods into account will allow researchers to be more accurate in assessing the home food environment as well as help parents be more effective in monitoring and controlling their children's food intake. In addition, few home food assessment tools have been created for pre-adolescents, an important stage of life where lifestyle habits such as healthy eating, are formed. The purposes of the current study were: 1) to validate a participant-friendly, Home Food Assessment tool (HFA) that assesses the availability, accessibility and visibility of both healthy and unhealthy food and beverage items in the home of children, aged 9 to 12 years (preadolescents); 2) to compare the results of HFA completed by the research staff to those completed by the parents in the home; and 3) to test the reliability of a brief 30-day Home Food Environment Survey (HFES), which assesses the usual availability of foods in the home over a 30-day period.
Methods

Survey Development
The Home Food Assessment tool (HFA) was developed to assess the availability, accessibility and visibility of healthy and unhealthy foods and beverages in the home and adapted from the instrument developed by Boles et al. [18] . The "readiness to eat" category was changed to "visibility" to determine the types of food items that may be sitting out on the countertops, kitchen or dining room tables, the top of refrigerator, and on living room end tables or in the refrigerator or freezer that are visible without moving any other food items.
Based on other previously validated instruments [18, 19] , the current measurement tool reflected 23 food items classified as "healthy foods and beverages" and "unhealthy foods and beverages" and fresh fruits (18 items) and fresh vegetables (14 items). A "yes/no" format was used to indicate availability, accessibility and visibility of these foods. Healthy food choices were defined as: fresh fruits and vegetables; reduced-fat cakes, cookies and pastries (already made); baked chips and pretzels; whole grain and low sugar cereal, breads, tortillas, brown rice and pasta; reduced-fat cheese, yogurt and ice cream; bottled water; 100% fruit juice; sugar-free sodas; and 1% or skim milk. Items belonging to unhealthy food category were: regular cakes, cookies and other pastries (already made), regular chips, juice drinks, regular sodas, sports drinks, 2% or whole milk; and sweetened breakfast cereals [18, 24] . Classifications of these foods and drinks generally followed the Nutritional Standards for School Meals from the USDA National School Lunch Programs [24] . To increase the reliability of coding items, operational definitions of availability, accessibility and visibility of food and drink items were developed, in addition to specific nutritional content to help identify certain food items (e.g., sweetened breakfast cereal: > 6 g sugar/serving). These definitions were described as follow: availability, a food exists in the kitchen, bedrooms, basement, garage or other rooms regardless of whether it is readily visible or accessible to the child; accessibility, a food that is retrievable, ready to eat, or in a location where is easy for a child to reach it; and visibility, a food that is on the countertops, top of refrigerators, or a child is able to see the food when opening the refrigerator and freezer without moving any items.
The corresponding 30-day Home Food Environment Survey (HFES) was adapted from the instrument by Gattshall et al. [16] . The majority of food items in HFES reflected those on the Home Food Assessment tool (HFA) and was used to assess the usual availability of foods in the home over a 30-day period. A five-point scale (never, rarely, sometimes, frequently or always) was used for survey responses and was scored on a scale of 0-4 with "0" referring "Never" and "4" referring "Always". "Never", "Rarely", "Sometimes", "Frequently", and "Always" were defined as 0%, 25%, 50%, 75%, and 100% of the time, respectively.
Participants and Study Procedures
The current investigation was conducted in 2014. The University of Nebraska-Lincoln Institutional Review Board approved this study. Parental consent and youth assent were obtained from all the participants before data collection. The children and their parents were recruited from the local communities using convenience sampling. Eligibility criteria includes having a child between 9-12 years of age, weight above the 5 th percentile for age and sex to avoid underweight children [25] , and parents fluent in English. Pre-adolescents' weight and height were measured with standard anthropometric procedures during the home observation. Children are weighed with light clothing and no shoes using a weight scale and portable stadiometer, with measurements taken three times to ensure accuracy. Child's Body Mass Index (BMI) for age percentile was calculated using Center for Disease Control and Prevention growth charts [25] . Weight categories are defined as follow: ≥ 95 th percentile, obese; between the 85 th and 95 th percentile, overweight; and between the 5 th and 85 th percentile, healthy weight [26] .
Prior to the home visit, participants were instructed not to change their food buying habits or contents of their refrigerator, freezer, cupboards or countertops in any way before the home visit. Demographic information was collected that included age, race, and gender of parent and child, family income, education and working status of parents. Two trained research staff visited the homes and together viewed the insides of refrigerators, freezers, kitchen cupboards and countertops. Also, the research staff asked parents if other food storage areas were in the home and what foods were in these areas, and the parents provided that information verbally. Therefore, researcher staff only visited the kitchen area to reduce the intrusiveness when completing HFA. If an item on HFA was coded "no" on availability, no further rating (availability and accessibility) on this item was completed. If an item was available in the home, then accessibility and visibility were rated. The HFA was also completed by parents during the home visit to test for criterion validity. Although participants and staff complete the assessment tool simultaneously, they were instructed not to communicate with each other during the process. The parents also completed the 18-item 30-day Home Food Environment Survey (HFES) at the home visit and one week later for test-retest reliability.
Statistical analysis
SAS software version 9.3 (SAS Institute, Inc., Cary, NC) was used to perform all statistical analyses with a p value of <0.05 considered statistically significant. To establish criterion validity for HFA, the research staff and parents each completed the survey independently. The research staff were considered the "gold standard" since they were trained on how to use the assessment tool [27] . Kappa statistics were calculated for each dichotomous item recorded by the research staff and the parent. Test-retest reliability for the items in HFES was examined using the Intra-class Correlation Coefficient (ICC). Guidelines for kappa classification and ICC were: 0.81-1.00, outstanding; 0.61-0.80, substantial; 0.41-0.60, moderate; 0.21-0.40, fair, and <0.21, poor agreement [28] . Pearson Correlation Coefficient (r) was used to examine whether there were correlations between the summary scores of total available healthy or unhealthy foods from HFES and from HFA. Correlations between test and retest summary scores of all the items in HFES were also computed using Person Correlation Coefficient. The internal consistency of the instruments and subscales was assessed using Cronbach's alpha with a value of 0.60 or higher considered acceptable [29] .
Results
A total of 13 parent-child dyads participated in the study. The mean age of the parents was 40.2 ± 4.9 years, and the majority were the child's mother (92.3%). 84.6% of the families had income ≥ $50,000 and 69.3% had college degrees or higher. The average age of children was 11.2 ± 1.6 years. 69.2% were White, 15.4% were African-Americans and 7.7% were Hispanic-Latinos. The overweight and obese children were 23.1% and 7.7%, respectively (Table 1) .
Kappa statistics (agreement between research staff and parents) for availability, visibility and accessibility for each healthy and unhealthy food item from HFA and internal consistency results were demonstrated in Table 2 . Of the 23 items rated for availability in the home, 19 showed substantial to outstanding agreements (0.53-1.00) and two had moderate agreement (0.43-0.47). The ratings for visibility had lower agreement scores compared to availability although the majority (14 of 23) had moderate to outstanding agreements (0.41-1.00) in this category (visibility). For accessibility, moderate to outstanding agreements (0.41-1.00) were observed on 18 items. Two items ("canned fruit in heavy syrup" and "wholegrain cereals, breads, tortillas, brown rice and pasta") received poor agreements for all three categories, availability, visibility and accessibility. Cronbach's alpha (internal consistency) for 12 healthy, 11 unhealthy, and all items (healthy + unhealthy items) were 0.94, 0.91, and 0.90, respectively. In addition, when the scores of availability, visibility and accessibility were summarized for all the healthy or unhealthy food items in the survey, there were significant correlations between research staff and parent ratings (total healthy items: r = 0.84, P < 0.0001; total unhealthy items: r = 0.88, P < 0.0001).
The individual fresh fruit and vegetable items for availability, visibility and accessibility in HFA ranged from moderate to outstanding agreements (0.41-1.00), with the exception of the accessibility (0.38) and visibility (0.16) of strawberries, accessibility of tomatoes (0.24) and lettuce (-0.02) and visibility of carrots (0.26). Cronbach's alpha for the total of 18 fruit items and 14 vegetable items were 0.82 and 0.80, respectively (Table  3 ). Table 4 , shows test-retest results for the 30-day Home Food Environment Survey (HFES). The ICCs for test-retest reliabilities of individual items were substantial to outstanding (0.69-0.96) except for two reduced-fat items ("reduced fat chips, baked chips or pretzels" and "reduced-fat cheese"). A significant correlation was also found between test and retest summary scores of all the items in the survey (r = 0.90, P < 0.0001). The Cronbach's alpha for the instrument with all the food items was 0.83. There was a significantly positive correlation between the total availability scores of all the healthy foods at home during the past 30 days before the home visit (from HFES) and the total scores of all the available healthy items on the day when the in-home assessment was conducted (from HFA) (r = 0.87, P = 0.0001). Similarly, summary scores of all the available unhealthy food items from HFES were significantly, positively correlated to those from HFA (r = 0.85, P = 0.0005).
Validation of Instruments to Assess Home Food Environment of Pre-Adolescents: A Pilot Study
Discussion
Developing a participant-friendly and reliable assessment tool to evaluate the home food environment of pre-adolescents is important to explore the relations between pre-adolescents' home food environment and their weight status, identify the potential deficits in this area, and develop tailored intervention programs for weight management. This Home Food Assessment tool (HFA) demonstrated acceptable validity and reliability when tested among parents of pre-adolescents. It is known that the availability of foods in the home may be one of the best predictors of children's dietary intake and potential obesity risk [15] . Furthermore, additionally examining the influence of healthy or unhealthy foods visible in the kitchen is a necessary component of a home food assessment, as they may potentially increase a child's attention, resulting in greater consumptions of these visible foods.
Criterion validity was demonstrated by acceptable kappa scores for rating between participants and research staff on majority of the items from HFA. The relatively lower visibility agreement scores of three unhealthy and five healthy food items may be due to the participant not fully understanding the meaning of the term visibility. Although operational definitions of availability, accessibility and visibility were provided, the directions may not be clear to the participants since they were not trained regarding how to use the tool. Thus, instructions on the term visibility that is clear and easy to follow need to be given to the participants in the future studies. Additionally, unhealthy item like "regular ice cream or frozen dessert" and healthy items such as "fresh ready to eat vegetables" and "reduced fat cheese" had relatively lower accessibility agreement scores; however, these items had substantial agreements on availability, and therefore were remained in the final survey. There were two items, "canned fruit in heavy syrup" and "whole-grain cereals, breads, tortillas, brown rice and pasta" which had lower kappa scores in all three * Kappa statistics for comparing the assessments between research staff and parents on each item; Percent agreement was reported when research staff or parents showed no variability in assessment (coding), and thus it was not suitable for Kappa statistics †Percent agreement was used and calculated as follow: (number of agreements / number of agreements and number of disagreements) ×100%
categories, (availability, visibility, and accessibility). This may be in part due to the large variety of these types of foods in the kitchen, as well as participants not clearly understanding which foods were characterized as whole grain products. Similarly, Boles et al. [18] reported that food items, such as cereal, may require increased training on reading food labels for sugar and fat content in order to make these distinctions when completing a food inventory. Therefore, for the final instrument, we made some modifications by providing guidelines for whole-grain breads and cereals, sweetened breakfast and cooked cereal with examples of the types of foods listed in each category. In addition, the item of "canned fruit in heavy syrup" was removed from the final assessment tool.
The individual fresh fruits and vegetables had high Kappa scores in terms of availability, visibility and accessibility, with the exception of strawberries (visibility), spinach (visibility), carrots (visibility), tomatoes (accessibility), and lettuce (accessibility). Since these items mainly were stored in the refrigerator, the parents who completed the assessment may not have clearly understood the term of visibility and accessibility when examining the refrigerator. Therefore, for future studies, clear but detailed instructions on how to assess the visibility and accessibility of food items in the refrigerator should be provided. Overall the current kappa scores for criterion validity of healthy and unhealthy food items and fresh fruits and vegetables were comparable to those reported by Fulkerson et al. [19] who also made a comparison between the staff and participant rating of home food inventories. However, that study included a larger sample size and was created for assessing a large variety of foods available in the home, without including a visibility assessment, as well as taking an extended period of time to complete.
In contrast, our tool was validated as a brief assessment tool which can be completed in 15 to 20 minutes and potentially be used independently by participants. Longer assessment tools may cause a potential burden to the participants when multiple assessments are involved. Although brief, our assessment tool captured the categories of healthy and unhealthy food and drink items which are essential for healthy eating and weight management.
The HFA was modified from the instrument developed by Boles et al. [18] which included the category of readiness to eat in addition to availability and accessibility. However, in the current assessment tool, the readiness to eat was replaced by visibility. Since our adapted instrument was designed to assess the home food environment of children aged 9 to 12 years, readiness to eat might not be as relevant to this age group as to the preschoolers targeted by Boles et al. [18] . Furthermore, the majority of the parents stated during the home visit that their pre-adolescents have access to all foods, without the assistance of a parent. Future home inventory studies in this age group may need to focus mainly on assessing food availability and visibility in the kitchen including countertops, tables, refrigerators and freezers.
The 18-item, 30-day Home Food Environment Survey (HFES) had high test-retest reliability and internal consistency scores. Since the one-time visit to the home may not capture all the foods that are in the home over a certain period of time, the addition of this survey (HFES) to HFA will provide researchers an overall understanding and a complete picture of pre-adolescent's home food environment, in terms of what healthy and unhealthy food items that the families usually have and what items are available, accessible, and visible in the home on a typical day. Our study also indicated that overall the summary scores of available healthy or unhealthy food items over the 30 day period prior to the home visit were positively associated with those on the day when the in-home assessment was performed although these results need to be confirmed in the future studies with larger sample size. This is one of the very few studies which compared outcomes of the home food inventory assessment completed by the study participants to those reported by the research staff using the same measurement tool. The unique component of the instrument (HFA) is the inclusion of the assessment of visibility which is necessary for researchers in order to fully understand the home food environment of pre-adolescents. Also, using two instruments to capture the foods actually in the home at the time of the assessment and what is usually in the home over a 30-day time period is necessary to gain an overall complete picture of the home food environment and determine the key factors that may impact a pre-adolescent's dietary intake and potential weight gain.
There are limitations of the current study. First, the sample size was relatively small; however, in light of the nature of a pilot study, the majority of the food items from HFA had acceptable agreement scores between participants and research staff and test-retest reliabilities were high for items in HFES. Additionally, the internal consistency (Cronbach's alpha) was also high for the subscales as well as for the instruments. Second, our study participants may not reflect the general, diverse population since they were conveniently recruited from the local communities with relatively high income levels and whites being the majority. Furthermore, HFA did not assess the quantity of the food items since the response was only limited to "yes" or "no". However, our goal was to develop a brief home food assessment tool which is user-friendly and can be independently completed by the study participants. Attempting to collect data on a larger variety of foods or the actual quantity of foods would have compromised our aim and increase the burden on the participants.
Conclusion
In conclusion, the Home Food Assessment tool (HFS) was created to assess the availability, accessibility and visibility of healthy and unhealthy foods in the home of pre-adolescents. This tool was proved to be user-friendly and could be used effectively for data collection by study participants, making it feasible for multiple assessments of home food environment and alleviating the need for research staff home visits which can be expensive, time-consuming and potentially intrusive. This assessment tool in combination with the 30-day Home Food Environment survey (HFES) would be useful to obtain first-hand information regarding the home food environment of pre-adolescents, providing an avenue of direct intervention for weight management and obesity prevention in this target population.
